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Diphtheria is caused by both toxigenic Corynebacterium diphtheriae and C. ulcerans strains 15 harbouring lysogenic beta-corynephages bearing the tox gene. tox encodes for the diphtheria 16 toxin (DT) which is responsible for the systemic symptoms of diphtheria. Since the beginning 17 of modern bacteriology, C. diphtheriae is known as the etiologic agent of diphtheria, a disease 18 already described in ancient times. In contrast, only recently C. ulcerans was recognized as an 19 emerging zoonotic pathogen which has been found more often than C. diphtheriae in reported 20 cases of both diphtheria and diphtheria-like disease in several Western industrialized countries 21 with low diphtheria incidence (1, 11, 15, 21, 25). C. pseudotuberculosis, the causative agent 22 of caseous lymphadenitis in sheep and goats, may also produce a DT-like toxin. Human 23 infections to toxigenic C. pseudotuberculosis are extremely rare (25). Moreover, the 24 complete tox gene of C. pseudotuberculosis has not been sequenced so far. 25
The reliable detection of toxigenic Corynebacterium spp. is substantial for both diphtheria 26 surveillance in the public health sector and the clinical management of the individual patient 27 presenting with diphtheria-related symptoms. While the traditional Elek test for detection of 28 diphtheria-toxin is time-consuming or not available in many laboratories worldwide due to the 29 lack of either expertise or antitoxin, real-time PCR offers a rapid tool to confirm the presence 30 of the diphtheria-toxin encoding gene tox in an isolate or specimen. Both tox and DT from C. 31 diphtheriae and C. ulcerans differ from each other in about 5 % of their base pair and amino 32 acid composition, respectively (22). Moreover, when compared to C. diphtheriae tox and DT 33 (10) C. ulcerans tox and DT seem to be much more heterogenous, since the so far published 34 12 sequences of C. ulcerans tox and DT can be subdivided into 5 different tox and DT 35 sequence groups, respectively (8, 17, 19, 20, 22) . 36
The differences in C. diphtheriae and C. ulcerans tox allow a differentiation between these 37 two related virulence genes by PCR (22 Although the real-time PCR assay described in the present study was found to be a reliable 173 and rapid method for detecting the presence of tox, both physicians and microbiologists have 174 to be aware that an Elek test must be performed on tox-positive isolates to test for the 175 production of a functional DT. Similarly to the long known tox-bearing, but non-toxinogenic 176 C. diphtheriae strains, the existence of tox-positive, Elek test-negative C. ulcerans strains has 177 been described by us (22) Recently, Hall et al. identified a novel group of C. diphtheriae strains isolated from a cluster 183 of four domestic cats within a single household in the USA (4). As these feline isolates 184 harbour a variant C. diphtheriae tox sequence (which has higher sequence identity to the C. 185 ulcerans tox sequence than to tox sequences of human-derived C. diphtheriae strains) and the 186 sequence similarity of the species marker gene rpoB is less than 98 % compared to C. 187 diphtheriae type strains, these feline isolates might represent a new subspecies of C. 
